Regulation of p21WAF1/CIP1 expression by p53-independent pathways.
The CDK-inhibitor p21WAF1/CIP1 has been implicated as a growth arrest mediator in p53-tumour suppression, cellular senescence and terminal differentiation. Cell type specific differences in p53-independent p21 expression and cell cycle arrest were found following treatment of human tumour cell lines with serum, 12-O-tetradecanoyl-phorbol-13-acetate (TPA), or okadaic acid (OA). TPA induced p21 in ML1, K562 and HL60 leukemia cells, whereas OA induced p21 in SW480 and GM4723 carcinoma cells as well as in leukemic cells. In addition, TPA- and serum- but not OA-induced cell cycle arrest was reversed upon return of p21 to basal levels. To further investigate the mechanisms underlying p53-independent regulation of p21, the transcription inhibitor, Actinomycin D (AMD), was used to block p21 expression. The results showed a complete inhibition of p21 mRNA and protein induction by TPA or adriamycin but little effect on p21 mRNA induced by OA in the presence of AMD. These results suggested that TPA-induced p21 expression requires transcription initiation, while a post-transcriptional mechanism may be involved in OA-induction as well. Transient transfection assays with p21 promoter-luciferase reporters and TPA or OA treatment further confirmed that TPA, and to a lesser extent, OA, initiated transcription of p21. Finally, the protein kinase C inhibitor, staurosporine, was found to interfere with p21 induction and prevent cell cycle arrest following treatment with TPA but not OA, suggesting a requirement for PKC in TPA activation of p21 expression.